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ABSTRACT : 

CHG DATE=20041123 STATUS=0>A light -emitting device such as an 
organic 

electroluminescent device is disclosed wherein a platinum complex 
represented 

by the following general formula: (wherein ring A and ring B 
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independently 

represent an aromatic ring or an aromatic heterocyclic ring which may 
have a 

substituent; X represents an oxygen atom or a sulfur atom; Rl, R2, R3 
and R4 

independently represent a hydrogen atom or a substituent; and Rl and 
R2, R2 and 

R3, and R3 and R4 may respectively combine together to form a ring, 
and the 

thus -formed rings may further combine together to form a condensed 
ring) is 

used as a light-emitting layer material, a charge -transporting 
material or the 
like . 
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(57) Abstract: A light-emitting device such as 
an organic electroluminescent device is disclosed 
wherein a platinum complex represented by the 
following general formula: (wherein ring A and 
ring B independently represent an aromatic ring 
or an aromatic heterocyclic ring which may have a 
substituent; X represents an oxygen atom or a sulfur 
atom; R\ R 2 R 3 and R 4 independently represent a 
hydrogen atom or a substituent; and R l and R 2 , R 2 and 
R 3 , and R 3 and R 4 may respectively combine together 
to form a ring, and the thus-formed rings may further 
combine together to form a condensed ring) is used as 
a light-emitting layer material, a charge-transporting 
materia] or the like. 
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1 5 o o c<Dfem*b : Mi%m i R£fiz>o frfemtm. R^um^om^m 



WO 2004/096946 



PCT/JP2004/005941 



28 

^m.mt^o±R^mz.x mm o#~7 2B# 

fcfcJ»oi&i®, *iSEojRiDfcj;5ft«f % «jtto«««^#(f e>ft ? rft 
(1) fc^JJBI-S^T-fcfttf^xA, |g»2f& N fUffl^Kfr 

^bh©****^ (1) <D'j>*< th-n&ttisX^ 

5. (1) w:, t fc-aa* 
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jETL&A/f, 2E?L«ft&JI« fl^&AJi, S^&^Jl. fcg®ft^£^TL 

<D#ft&m^& zt&*imxhz> a ztib<Dmfco^x%KM?fc$)\z®. 

jywj*, mt<< (»Ts riToj ti&^-rso) m<o 
\z.-tib (o&m tMn&&mm<m t a vitm. 

lifts S!Bttftif©jSii»& I TO» tv\ »ffi©Rfftttt$H-J: 9 
illlS^W^-efcS^, 0 nm~ 5 n m©|6iB* s »* t < , i!J 

£P£U< f*5 0 nm~l nmXh*) . £ bl-£F£L<tel 0 0 nm~5 
0 0 n mtl>5. 

Affirm ii^x y-*'7i' a#7*s #T/w^y^f7^, shwjibs 
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#£\ ^-y *%}f<Ds<}) T=*-Y&MistLi><D&tiim-tzz.£i>w$. u 
bft-sa^ x. fi i too§p, m-^tr-ASu x/^^yy^ & 

ttte^flK tub fc^a^rf w«iutt3f 

fhp ^A, # y ^A^ofcX^ y &JR*5.fcTJ^<E>&<fb^ 

$s, t/v$ = *a n ^-hy^A-^y ^-s-^i/tw^ftbo 

5 ^A^Jfcfttti^ ©ft^AJRs J»-M&&t. tc tt* 

BfflKoRjstiJH-Siniuai^s^FriB-efcsa^ a^i o nm~ 5 m m 
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©jfiffl##*L< % X L< #5 0 nm~ 1 M mT'fc D , ££>f-0 

1 1 as-Ctr Satis EdFL t «.-^©l¥l&^(0#Srii^L 

is ^^xy^i^ x rf77x^;v^^v?xyif^ t7^M^ Kit 
^yvffiH# N ^Pl/yR*#, ^'y/^H*fr, ^-^f-^T 

fcTnntry 5?>JM*fle % 7T*ST*/\£ y ^^-yyVT^Vfl 
20 !)f^V|M, 8-*/ y /-/MBSfrfr.O&Jl 

*n??o6M^ (i) mtfimtfbti&o ±fcLfc«-*h&--a* 

J^tbSfcO-CteftV^ 3l«r 1 nm~5 ji m©«&fflas#* L < , «t 5 I 
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#£L< ft 5 nm~l (imffcO, £6>fc#*L<H:l 0nm~5 0 0 
tK5^yR*#, ^/w^ffi^ iX7lFvffig#\ £ 

isZkik&m, tf/vy-i v fZkfc&tos « f^^it^®, #v (n- tr 

PJ^&^fr (1) ^^fbtbSo IE7LaA^> jE7L$l^l©miiC«: 
t>©-crifcv^ % iUir 1 nm~ 5 n mOgP&*K, 
j;f)»tt< tt-5 nm~ 1 /z mT'fc 9 % £ * U < ttlO nm~ 5 
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Vi'^v'HN #<J:/*v^^ #y (N-tf=/V#/W^*-/V) N £Hb 

m&ik&m. x^WT^-^mmft, y^^-^y >mm&, V7~=- 

#\ 8-=^y y /wV^ig#:©&Jg$£#^*/l':7*nv'T = ^ 

5/ * * f- ✓ - v y T ✓ - /v * S5&^ 1 1" 3 & JS tt# K: ft $ $ ti 

5£«&Jg#£#, fav^ii*. *3§BJ5©6&$§# (l) Stfilfctf 

± V) U < f± 5 n m~ 1 
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n mX'bV, £ blZ&ic. L< it 1 0 nm~5 0 0 nmtfcS. I?ftA 

t^LBft, Hula (DjEUfZAWimM zmm^mm* tdt^m^^x^ 

&h $k t/vs: = !>a n = M4k~?y 
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Sr, *'* y? V R*Stt^/<y^ !> MB E (#^£§i^ fc 0 *' 

— *J*-CVDSc, HftCVDjfe, ^7y-^CVDfe, = r^^fefc 

(1) 2 0 0MHz 'H-NMR7^^ h;^: GEMINI 2 00 

(2) 5 0 0MHz 'H-NMRX^^ : DRX - 5 0 Oig 

(3) KlR*-** WHfctff.: V- 5 5 0 (JASCO®) 

(4) Sgft*-^ WMIPW : F-4 5 0 0 (0*1) 

:09*fc£-*J (2-11) (2, 2' - [1, 2-7 

1, 2-7i = Wy^75V (2. 5g, 23. 12mmoK 1. 
0^*) <D^f (5 OmL) mm^s tPf/V7/Vft F (5. 

4mL, 5 0. 8 6 mm o K 2. 2^*) SriSTU M"T?3l$M|ft 

^ufco #btL*:«fe©»»at^e>ii6iBi**i5ibs 

if-^-CSfcfr^ *JETftJ«ll£*li-5-i:"e^l*^* (2-11) £M 
LT 7. 0g#fc„»95. 7 % 0 
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'H NMR ( 2 0 OMH z, CD C 1 3 ) : 6 . 9 2 (dt, J = 0. 6, 

7. 2Hz, 2H), 7. 04 (d, J = 6. 4Hz, 2H), 7. 18 
-7. 46 (m, 8H), 8. 64 (s, 2H), 13. 04 (s, 2H). 
#%#|2 : M7F<k&%) (2-14) (2, 2'-[l, 2 -7^ = 1^ IT 
^ (=h!Jp>f !) >>>-)] If* (4 - t e r t - ^f /V7i/-;P)) 

1 % 2-7i-l/yi/7^y (2 7 6mg; 2. 5 5 mm o K 1. 
0 gft) ©J.^ / — /V ( 5 mL) 5 - t e r t -7*^/1^ JJ ^ 

;V7/Vft K ( 1 . 0 0 g v 5. 61 mm o K 2 . 2^4) (D^f / 
-/V (5mL) W^Tt, »«ft*#fc-C8B#lfflft#Lfc. #feftfc 

mTtia%kl&&1-5Z.b-?MiFik&® (2-14) m©»*HT6 
7 0 m g #fc„ ifc^ 6 1.3 %„ 

>H NMR ( 2 0 OMH z , CD C 1 8 ) : 1 . 32 (s, 18 H), 6. 
99 (d, J = 8. 6Hz, 2H), 7. 15-7. 48 (m, 8H), 

8. 64 (s, 2H), 12. 84 (s, 2H). 

###|3 : m&ib&ta (2-15) (2, 2' - [1, 2 -7 x.-Vl' \f 
* (=h!)n^f D^y)] (4, 6-f-tert -T^/VT^/ 

1 , 2 1/ Vi^T ^^(1. 47g, 13. 58 mm o 1 % 1 . 

O^g) &t53, 5— S?- t e r t -^fyW/Vft K (7. 
0 0 g % 2 9. 8 7 mm o 1 % 2 . 2Si) ©aMMfefc* J —A' ( 1 
OOmL) ^))Ottl«lT4 0«#tfc, #P>*lfc||&&tf)fg$Sij£ 
a»feJISft«:*JRU «JETJ0»ft*R1-5-iT?«*^* (2-15) 
^ife©IS*Ht5. 9 0g#fc o «^2 0mLtT'IffiLfct, 
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fcMtu mmTDm&m-tzz t-vmwfc&m (2-15) zm&<d 

2 0g#fc, i§#ifc^9 6. 6% e 
'H NMR (5 0 0MHz, CD 2 C1 2 ): 1. 32 (s, 18H), 
1. 42 (s, 18H), 7. 26 ( d , J = 2. 4Hz, 2H), 7. 
2 7 - 7. 3 7 (m, 4H), 7. 45 ( d , J = 2. 4Hz, 2H), 
8 . 6 9 ( s , 2 H), 13. 59 ( s , 2 H). 

##0IJ4 : mTFit&Vo (2-2 6) (2, 2' - [1, 2-7i= \f 
* (^MJn^^y v?V)] If* (4-^ h^i/7x/-;V)) (DMl£ 
1 , 2 -7x=: Ul/i/T ^ (7 8 7mg, 7. 28 mm o 1 N 1 . 
Oil) (Dx-fJ—jV (2 0mL) ^tlc, 5-^ h^i/fPf/l'T^ 
7tK (2. OmL, 16. 0 2mmo K 2 . 2 ^fi) ^ITt^ £ 

iP«lft«fei-5-^t?«^b^» (2-2 6) &m&&<0®jfct UT3. 
4 g#fc 0 lfc$9 6 . 5%, 

l H NMR ( 2 0 OMH z , CDC1 3 ):3. 80 (s, 6 H), 6 . 
89 (t, J = l. 8Hz, 2H), 6. 99 (d, J = l. 8Hz, 4 
H), 7. 2 0- 7. 4 0 (m, 6H), 8. 60 (s, 2H), 12. 5 
8 ( s , 2 H). 

###|5 : (2-27) (2, 2' - [1, 2 -7^-1^ If 

^ (rfyo^f y^y)] if* (6 -p* h*v:7*y— (Dj^5t 

1, 2-7x-l/y^75 y (1. Og, 9. 25mmoK 1. 0 
Xtf o-^=y ^(3. 1 g, 20. 3 5mmo K 2. 2§i) 
©g^t, i^-;Kl 0 OmL) Mx., MUt 8 H$|KI&# Lfc„ 

&4t&® (2-2 7) Lt 3 . 2g#fc. JR* 9 1 . 

9%„ 
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'H NMR (2 0 0MHz, CDC1 3 ):3. 90 (s, 6H), 6. 
86 (dd, J =7. 6, 8. 2Hz, 2H), 6. 99 (t, J = 7. 
4Hz, 2H), 7. 00 (t, J = 7. 4Hz, 2H), 7. 15-7. 
40 (m, 4H), 8. 6 3 ( s , 2 H), 13. 17 (s, 2H). 

###j6 -.mm^m {2-7 2) (2, 2' - [2, 3-^7^1^^^ 

2, 3-i?7^;t7^y (1. 0 g , 6. 3211111101. 1. 0 

^) <D^# (1.5 OmD ®m^s t!)f;v7;vft K (l. 

5mL, 13. 9 Ommo 1 % 2. 2^1) £ii§TU T 8 

m-fz, - £ -cfll^fls-a-to (2-72) till. 9 g #fc„ 

I|X^8 1 . 3 % 0 

J H . NMR ( 2 0 OMH z, CDC1 3 ):6. 95 (d t , J = 1 . 0, 
7. 2Hz, 2H), 7. 07 (d, J = 8. 0Hz, 2H), 7. 34 
-7. 55 (m, 6H), 7. 60 (s, 2H), 7. 81-7. 95 (m, 
2H), 8. 75 (s, 2H), 13. 02 (s, 2H). 
###J7 : mmt^m (2,-73) (2, 2' - [2, 3-^:7* U-V^ 
^/Hf^. (=f!)D^f y^y)] tf* (4 - t e r t -T'f^?!/- 
/>)) ©Siit 

2, 3-^7?;t7^y (8 0 7mg, 5. lOmmol, 1. 
0 S») ( 1 0 OmL) 5 - t e r t -iff-ZU^ 

!)f/V7;Vrt K (2. 0 g, 11. 2 2mmo 1,2. 2^*) 
T.U il^^#le:-c l 5^F H ^#t7t 0 # b ftfc}£&o«i£;&> 
fcitl&U ^JET*Pfi^-t5^i:X^ mmt^m (2-7 3) 
CU*^Ltl. 4 4g#t l|X^59. 0% o 

'H NMR (2 0 OMH z, CDC 1 8 ) : 1 . 33 (s, 18 H), 7. 
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01 (dd, J = l. 0, 8. 2Hz, 2H), 7. 41 (s, 2H), 
7. 4 5 - 7. 5 5 (m, 4H), 7. 59 (s, 2H), 7. 80-7. 
92 (m, 2H), 8. 75 (s, 2H), 12. 81 (s, 2H). 
##0)J 8-1-8-3 Wmk&%) (2-88) (2, 2* - (2, 2' 
-tftfU^) - 6, 6' -^;Hf^7x/-;l/)) <DW:lt 
###J8-1 : 6- (2-^ hdri/7^-/V) -2, 2' - If t° V ^ 

!fcfyftLfc«H£ftlfl5£&*fi*Lfc. JfcV^S^^vWtr-T^V (2 0m 
L) &tf&Jgy ^!7i»jt (7 0 2mg % 101. 1 8 mm o K 2-:/ 
n^7^y-/Hc^LT2. 1^4) *R^#rtR:tta*, 2-^d^e- 
T — y— /V- (6. OmL, 48. 18 mm o K 1 . 5^4) ©v'xf 
/Wt-x/l' (2 OmL) rt***«-^*»K:ai«-t-S £ P fci&T 

HJ&^ft t- 2, 2' — fcf tT y (5. 0 g. 3 2. 0 lmmo 1 % 

1. o^ft) srtta*. M^mmm^^tco (1 

OOmL) ^^XL, 7k#?&;B^-Cl*l^£ 5*C^^^lUfc 0 £<D*l^ 
$:1II#Mj5>I*-C«TU WTfcTfc 3 fc^M"? 1 2 l$M«#Lfc. # 

TfcJEMU nb*ltz.nm*T± (5 0mL) 

ig^ytf^Bbfr y £ A (2. Og, 12. 66mmol, 0. 4^1) 

©TirhV (2 OOmL) «««riSTLfc. «TfcT«# fettfcfcfe© 
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1) -t?ft»t!ti-5Cia:-e, *RIM5 6- h**/7=.~;\>>) 
-2, 2' -Iff y ^SfiOftJIft^^fcLta. 9g#fc„ 1R 
$46. 4% 0 Ctt^iOH^^fTP C£ft< x #Ctf>£i&£?Tofc e 
'H NMR ( 2 0 OMH z , CDC1 3 ): 3. 88 (s, 3 H), 7. 
03 (d, J = 8. 2Hz, 1H), 7. 13 (dt, J = l. 0, 7. 
4Hz, 1H), 7. 29 (ddd, J = l. 2, 4. 8, 7. 6Hz, 
1H), 7. 40 (ddd, J = l, 0, 1. 8, 7. 4Hz, 1H), 
7. 7 4- 7. 8 4 (m, 2H), 7. 92 (dd, J = l. 2, 7. 8 
Hz, 1H), 8. 01 (dd, J = l. 8, 7. 8Hz, 1H), 8. 
34 (dd, J = l. 2, 7. 6Hz, 1 H) , 8. 57 (dt, J = 8 . 
0, 1. 0Hz, 1H), 8. 68 (ddd, J = l. 0, 1. 8, 4. 
8 H z , 1 H). 

##0ij8-2 : 6, 6' -5* ( 2 - p< h^riX7 3i-/» -2, 2 ' - \f 

f y 

^Jiy^l>^>i" (3 2 5mg, 4 6. 8 5 mm o 1 % 2-/n^7- 
y^vWLT2. 1 ^Ah 2 -T'n^T-y— /V (2. 8mL, 2 2. 
3 1mmol % 1. 5Si) W^if/H-r/V (20mL) H> 
±15 t m&<D^MX* 2-* h^-^7x=;HJ ^17 A©^ac^V3Q — tvV 

h^v-7^-/V) -2, 2' -tftfy^^ (3. 9g s 14. 8 7mm 
oK 1. 0^4) (DV^jV^ — t-iV (8 0mL) * 

h^rv-^^/uy f-<7 Aco^^/Vzc-x/W^fc 1 B*IB!j&»ttT«TU 
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*ltjtft^fi^^iiiiiiifc. ^r«Ji**i:Je)Ti*jE»*L, 
fcas$rT-fehv (5 0mD i®-^;*f y «7 ^ 

(1 . 0 g, 6. 3 3mmo 1.0. 4 Sfi) <£>T-i? (lOOmL) 

§iit«u w f^77^- (^si^ : 

56, 6' -S? (2-^ h^^-yV) -2, 2' -Iffy 5?^*:* 
U — A -fe<Z) i Lt 2. 5g#fc„ )R$4 5. 6%, 
•H NMR ( 2 0 OMH z , CDC1 3 ): 3. 90 (s, 6 H), 7. 
04 (d, J = 8. 4Hz, 2H), 7. 14 (dt, J = l, 0, 7. 
6Hz, 2H), 7. 40 (ddd, J = l. 0, 1. 8, 7. 4Hz, 
2H), 7. 82 (t, J = 7. 4Hz, 2H), 7. 92 (dd, J = 
1. 4, 8. OHz, 2H), 8. 04 (dd, J = l. 8Hz, 7. 6 
Hz, 2H), 8. 50 (dd, J = 1 . 4, 7. 4Hz, 2H). 
#%0ij8-3 : m^\Y>-km (2-88) (2, 2' - (2, 2' -If If y 
5?^) - 6, 6' -S^/Hf^^y-^)) ©»3t 

^fS^y^^^fy S^f (10. 5mL\ 130. 2 Ommo 1 % 2 

0. Oil*) Srfta*. fr^X*mm.Wt (15. 6m L, 130. 20m 
mo 1 % 2 0. Oil*) ^MTbfeo #e>ftfci§i££:MU rtfiflS 2 
0 0 , Clc»i-5*T?*Srfetliib*asbiP!»*#b*:. F*3^£ 1 4 
Ot^TN&fcJLfcfc, ##^j8-2T'^itbfc6, 6' -v> (2-p< h- 
^^7x=;V) - 2 , 2 * - If try *J s s (2 . 4g, 6 . 5 1 mm o 1 , 

1. OMf*) SrJniU 2 0 0tt*3HPa»tt ft^«#*PLT# 
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#7. 0fc*5*T?lfc£*»<fb*J- h V ^AtK^^^t 1 0 OmLlTL 

^ y^e>si*'t5 - 1 t?«i^fls^* (2-88) & ? v - &&<D®m 

tVX2. Og#fc„ W9 0. 3% 0 

l H NMR (5 0 OMH z x CD 2 C 1 2 ) : 6 . 97 (ddd, J = 1 . 
2, 7. 1, 8. 0Hz, 2H), 7. 03 (dd, J = l. 2, 8. 3 
Hz, 2H), 7. 35 (ddd, J = l. 6, 7. 1, 8. 3Hz, 2 
H), 7. 91 (dd, J = l. 6, 8. 0Hz, 2H), 8. 05 (d 
d, J = l. 7, 7. 9Hz, 2H), 8. 08 (dd, J = 7. 4, 7. 
9Hz, 2H), 8. 11 (dd, J = l. 7, 7. 4Hz, 2H), 1 
4. 10 ( s, 2H). 

##0)J9 : m&it&to (1-11) ([[2, 2' - [1, 2-7^~U 
l/TdT, (=H)P^f^v?y)] If* [7x/7-h]] -N, N', O, 

o'] (id) ©m® 

^uy^77^3«e^ (ID (5 0 0mg, 1. 

2 Ommo K 1. 0 15*), T?»3£ (2-1 1) 

(418mg, 1. 3 2mmo K 1. lSi) RXtfcmt* V 17 A ( 1 
6 8mg. 3. OOmmoK 2. 5 S *) Srtt&^-x l*3& £g^tm& 
U7t 0 #^-? N 7tfy (1 OmL) &tf7K (1 0 m L) SrJlR&ftn x., 

r^ftig^^, -frffrUy K>7 pv^77^- (^H^ : n 
n^y/||^ifyi/=2 0/l) T**t£l-f 5- t M^it^ (1 
-11) ^fe^fi:lt 3 9 9mg#fc„ HX^6 5. 3 %„ fc*5. 
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*T«E L*^©«3Sti:fflV>5HIK:t4#Sl ( 1 . 6X10- 6 Torr, 3 
OOt) KTJ5£*»SgU #^i|Jl^8 3. 8 (1-1 1) 

l H NMR (5 0 0MHz, CD 2 C1 2 ): 6. 76 (ddd, J = l. 
1, 6. 7, 7. 9Hz, 2H), 7. 23 (dt, 8. 7, 0. 5Hz, 
2H), 7. 37 (dt, J = 9. 6, 3. 3Hz, 2H), 7. 55- 

7. 64 (m, 4H), 7. 99 (dt, J = 9. 6, 3. 3Hz, 2H), 

8. 8 7 (s, 2H). 

SSft&A (CH 2 C 1 2 ) : 6 1 2 . Onm (i^tf : 5 5 5. 0 n m) 
##0U 1 0 : m^fc&yo (1-14) ( [[2, 2' - [1, 2-7x = 
l^tf* (=• MJ i^)] tf* [4-t e r t ^^f;W7i; 7 

-h]] -N, N ' , O, O'] 6& (II)) ©SSljt 

^Vy^77^=>Mfi4 (ID 8fc#y*-A (5 0 0mg. 1. 

2 Ommo 1 , 1. 0^*h #^#J 2 -?»3t UfcW^^tt (2-14) 
(5 7 0mg,l. 32mmoM. 1 Hi*) RtfifclMb* I> 17 A (l 

68mg, 3. OOmmoK 2. 5^*) £tt&#-F fe 3gl$£^*& b 
fc 0 7tl>y (lOmL) &T*7k (1 OmL) SrA**;**.. 51 

D^y/Bli3:f^=2 0/l) -eW^-T5-tT% ^fls^** (1 
-14) ^«6^*i:Lt3 2 1mg|fc, lfe#4 3. 0 % Q fc*5 % 
LilHPOfifcfcJBV^K&tett* #^ ( 1 • 3X1 0- 5 T o r r , 

3 3 0*0 teT3EK:l*«U #3nfc*8i. 4%T?fllaMfc£4& (1-1 

4) *ft&(D®3Hk LTftfc. 

l H NMR (5 0 OMH z , CD 2 C 1 2 ) : 1 . 35 (s, 18 H), 
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7. 18 (d, J = 9. 1Hz, 2H), 7. 33 (dt, J = 9. 6, 
3. 3Hz, 2H), 7. 50 (d, J = 2. 6Hz, 2H), 7. 66 
(d d, J = 2. 6, 9. 1Hz, 2H), 7. 98 (dt, J = 9. 6, 
J = 3. 3Hz, 2H), 8. 87 (s, 2H). 

###J1 1 : MTisfe&to (1-15) ( [[2, 2' - [1, 2-7x = 
Wtf* (=hllcz^^yv?V)] tf* [4, 6-^-ter t —-ff-fr 

7x;7-f]] — n, n ' , o, o*] 6& (ID) ©Siai 

Val/y^77.^3|c [(1, 2, 5, 6-t, 4 ) -1, 

Zli&^e^: (II) (3 0 0mg, 0. 862 mm o 1 % 1 . 0 
t), #^3fIi|Lfc^ft^|l (2-1 5) (5 13mg, 0. 9 

4 8mmo 1, 1. l^f) XtfcdcRfl;* V !7 A (121mg> 2. 1 

5 5mmo 1, 2. 5^1) Srffcfc*. f*l$B fc^Pif Lfc„ &^T*2 
-ihaf^x^/wu (3 0mL) £#n?U JtSKT 1 &m&WVtc 0 K 

mmm ■. /d xtm^* mm ■. * 

Kxmmrzzk-?* mmt'kto (1-15) ^^<d^ 

at4 3 2mgffe 0 1151*6 8. 3 % 0 «EL^^0^5t^ 
JBV^SKfctt. #^ (8 . 0X1 0' 6 T o r r % 30 Ot) KTJEtett 
JRU #^J|X*8 2 . (1-15) &m&<Dffi$ikL 

»H NMR (5 0 0MHz, CD 2 C1 2 ): 1. 36 (si 18H), 
1. 56 (s, 18 H), 7. 30-7. 34 (m, 2H), 7. 38 (d, 
J = 2. 6Hz, 2H), 7. 68 (d, J = 2. 6Hz, 2H), 7. 
9 8- 8. 0 3 (m, 2H), 8. 91 (s, 2H). 
^7fc357t&:S : 6 3 9 . 6 nm (ii$S : 5 7 5. Onm) 
###J 1 2 : (1-26) ( [[2, 2' - [1, 2 - 7 ;c = 
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Wtf* (^MJn^f [4-^*^7x;7"H] 
— N, N ' , O, O'] (ID) ©$g£ 

^ 1^^:7 7 (II) ^^y->A (5 0 0mg, 1. 

2 0mm o K 1. OSi), ##0»J 4 T?S4it Lfc^fc-g-ife (2-2 6) 
(4 9 9mg, 1. 3 2mmo K 1 . 1 S*) XtJR*i6^* V b & ( 1 
68mg. 3. OOmmols 2. 5§f) £tt&#-rt §U £^*g& b 
fc 0 ft^T% T-feh^ (lOmL) &tf7K (lOmL) SriWDis 51 

* * v/t * J ->v= 20/D x-nnir 5 - t t?v 0!l5Mb£-tt ( i - 

2 6) ^IHfeO»*Ht3 6 7 mg#fe 0 5 3 . 7 % Q 

»H NMR (5 0 OMHz, CD 2 C 1 2 ) : 3. 82 (s, 6H), 6. 
98 (d, J = 3. 2Hz, 2H), 7. 19 (d, J = 9. 4Hz, 2 
H), 7. 28 (dd, J = 3. 2, 9. 4Hz, 2H), 7. 36 (d 
t, J = 9. 6, 3. 3Hz, 2H), 8. 00 (dt, J = 9. 7, 3. 
3Hz, 2H), 8. 86 (s, 2H). 

3 : m^it^m (1-72) ([[2, 2' - [2, 3-^-7^ 
n ' , o, o'] a& (id) 

U^?7 7X=Hzm.ik&& (ID JJ>7^(500mg, 1. 

2 Ommo 1, 1. 0 ^ S) > 6 bfc^J^k^fe (2-7 2) 

(4 8 7m g, 1. 3 2mmo 1 , 1. 1 £*) Rtf*Sfe-fc# U7A (l 
68mg, 3. 0 Ommo K 2. 5 £ t*3§B Sr^iif fi& 

Lfco T-fe b^ (1 OmL) &U<7k (1 OmL) SrJE&cJP*, 
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p ^ * >/tfcWtx-7fr = 10/1, on^^ 9 / — /V 

= 20/1) -cmai-rscifcT?, w^b-e-* (1-72) £n£&£tf>$ 

*at3 7 7mg#fc„ lfc^5 6. 2 %„ ft*5, fttEL^Olt 
Riffle #^ (8 . 0 X 1 0" 6 t o r r % 3 4 Ot) IdTlUc 

j|t^[L % #^)fc^8 0. (1-7 2) £R§^ 

'H NMR (5 0 0MH z, CD 2 C1 2 ): 6. 81 (ddd, J = 1 . 
1, 6. 7, 7. 9Hz, 2H), 7. 25 (d, J = 8. 6Hz, 2H), 
7. 5 6 - 7. 6 4 (m. 4H), 7. 69 (dd, J = l. 8, 8. 1 
Hz, 2H), 7. 9 6 -8. 0 4 (m, 2H), 8. 42. (s, 2H), 
9 . 13 (s, 2 H). 

###iji 4 : mmt^m (1-73) ([[2, 2' - [2, 3 

(=:MJ o^f !) v?^)] If* [4 - t e r t -7*f/V7 

x/7-h]] -N, N\ O, O*] (ID) 

^3. Uls? 7 9*=»fclttMb6& (ID !) (5 0 Omg, 1. 

2 0mm o K 1. OliSSK ##00 7 LfcfllSMb'frtt (2-73) 

(6 3 6mg, 1. 3 2 mm o 1 , 1. is*) Rv^mttv vj* (i 

6 8mg, 3. OOmmol, 2. 5Si) £tt&2K F*ig|S£g^fi& 
Lfc 0 JifcV>-e, T-fe (lOmL) S.tf7k (1 OmL) ZMfrMz-. 

p^y/ft«^^=50/i) fll^b-g-* (1 

- 7 3) Zft'&mtfimWk LT 3 3 3mg#fc„ IR*4 1 .. 3 %„ ft*5. 
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^mE Lm+ommfcm^zm^i*, u. 0 x 1 o- 6 t o r r , 

3 3 0^) HTltilt, #SHfc*8 7. 2%T»«*ft«fr4fc (1-7 
3) bT#fc 0 

'H NMR (50 OMH z , CD 2 C1 2 ): 1. 37 (s, 18H), 
7. 16 (d, J = 9 . OHz, 2H), 7. 48-7. 56 (m, 4 H), 
7. 67 (dd, J = 2. 6, 9. OHz, 2H), 7. 92 (dt, J 
= 9. 5, 3. 2Hz, 2H), 8. 35 (s, 2H), 9. 05 (s, 
2H). 

1 5 : WiftMtm. (1-88) ([2, 2' -(2, 2 ' - If V 
>*>-) -6, 6' -i^/Hf* [7i;?-f]] - N, N ' , O, O'] 

e& (id) ©tsit 

->al/y^77^ = t [(1, 2, 5, 6-jj 4 ) -1, 5-^^if^ 
rc^/V] -&jb&& (ID (lOOmg, 0. 28 7 mm o 1 % 1. 0^ 
i)J|«8- 3Tf*afiUfc«»fl:^* (2 - 8 8) (1 0 8mgJ. 
3 16 mm o 1 „ l.-lSt) RXfiTkWtfc* V <} J* (4 Om g, 0. 7 
18mmoK 2. 5 eUS) l*JlB&M*&Ufc„ #^"C2 

-^h^v-^^y-yv (lOmL) £tt&3K it^^#TT* 1 ^F B im# 

bSifeitsrii?, mmk&Va (1-8 8) ^^©^*itti 

1 9mg#fc 0 7 7. 7% 0 

l H NMR ( 5 0 OMH z,CD 2 Cl 2 ):6. 80 (ddd, J = 1 . 
1, 6. 7, 8. 1Hz, 2H), 7. 29 (br d, 8. 5 Hz, 2 
H), 7. 39 (ddd, J = l. 7, 6. 7, 8. 3Hz, 2H), 7. 
92 (br d, J = 7. 9Hz, 2H), 8. 00 (br d, 8. 3 
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Hz, 2 H), 8. 08-8. 15 (m, 2 H), 8. 20-8. 25 (m, 
2H). 



nj^mm (g) ±i-s mm uk jetl*«« uk **h*m*: 

K-:/*ma>bfc538ftJS (dhjETL^n y*Jg (cK e-^^S (b) 
fctflfttt (a) «r % (g) H*»bilc*rtt5wtfcJ:9, 

(f) £RM (a) Ki**u-P*i5- K*#****b* M (f) 

*f , ( f ) (g) K&mZti 

TV*5. ETL^^B (e)'f± % TE*t***lSft^« (a-NPD) 
£s X^^*feJ-T^8i (f) ±t4'onmOJ¥^tfftt$*5ri:fc 



TIB^:-C***L5'fk«&* (CBP) £###J9 -<?»3SLfc, TIB^X*^ 
^5 6^(1-1 l) <£>ffi#£fflv\ £*b&*rlSlii#fc:JI£3K* (K 
-^3%) in* 0 IE7L$Bi^^ (e) ±|C3 5nmOf $"Ctf 
tin J: OBMfcLfc. 



*lfe^J l 



(a-NPD) 
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(CBP) 




ZbK, aETL^n y^-ly^M (c) tt> £ ftMfc^ (B 

CP) *-M&M%felZXft?/tm (d) 1 0 nm£>J¥£-«^£-£5 

(BCP) 




i^-tt^i (b) TiBssi-e^s^s^* (ai q 3 ) 

feKXJEHzfv v^l/PM (c) 1K3 5 nm©in*$IH5:i 
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(Alq 3 ) 




its (a) r±, m+mmm u) m^^m^, Mgag^io : 1 

»fe*bfc:fir*EL**©»ai (ITO) (f) mm (a) 

#a»£*Lfc. *^©#*&;fr=F8(l*W\ *$£l 0 0c d/m 2 (C*3VN-C 
4. 9%i^*-CS55!)^i?fcofc„ SSftJf (d) |zjflv*fcfls<& 

« (i-ii) te&mirzftnfr&n&<oi*^ft&&ft&ftt>tiito 

1% 



^1 : f£fifebfcii^cP£H& 



m 




E L fc°— ^ : 
( n m) 


C I Efe^ 
@ 100 c d / 
m 


(%) 
@100c d/ 
m 2 


( 1 m/W) 
@100c d/ 
m 2 


i 


l-ll 
(3%), 
CB P 


6 2 7.4 


0 . 6 4, 
0 . 3 5 


4. 9 


1 . 7 



HJfe^j 2 
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mmmi tmmvm^m&z^^^ m%m u) 1 1 xmm 

Vtc. TI2S;T'^^tbSe^^ (1-15) (1-11) 
X, * 2 KL^1- 0 



(1-15) 




^2 : ^bfc^^O#te 







e l tr— ^ 

(n m) 


C I Efe££ 
@100c d/ 
m 2 


(%) 
@100c d/ 

III 


( 1 m/W) 
@100c d/ 
m 2 


2 


1-15 
(3%), 
'CBP 


6 4 7. 1 


0 . 6 7, 
0. 3 0 


5. 0 


1, o 



Jfcttfll 1 

HJfefll 1 2 fclSJfcWSrHIHiSrffU IBftJl (d) # 
ttofiff LT8Efti©TES:t** ti5 (2, 3, 

7, 8, 12, 13, 17, 18-t^xf;V-2 1H, 2 3 H - /tf 

N, N, N) 6& (II) (P t (OEP)) £ % e&it 

# (i-ii) (i-i 5) <7>ft#£ vxm^xm+zfc 
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(Pt(OEP)) 




3E3 : fEj$bfcS^<P«Hg- 



it 
to 




E L t°— * 
(n m) 


C I E-feS^: 

@ 1 0 0 c d 
/m 2 


(%) 

@ 1 0 0 c d 

/m 2 


( 1 m/W) 
@ 1 0 0 c d 
/m 2 


1 


P t (O 
E P) 
(3%), 
CB P 


6 4 8 


0 . 7 2. 
0 . 2 7 


2. 6 


0. 3 



^^K^T 1 . 8 Sift, 3S§3fc$*fc:*S^T 5. 6 7 ffiffctbT V> 5 - 
JfcfCfc^T 1 . 9 2«, 3§3fe5W^*^-C3. 3 3 teffift-CV^ r t# 
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is * <d m m 

1. -jR* (1) : 

1 R \ ^ 4 

vaVx x-(^ 
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mm (a) 




m*ffi&m (b) 


jEHzfvytm (c) 


f&ftjf (d) 




lEimmm (e) 


mm (f) 




(g) 
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